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Introduction
Despite numerous studies investigating the link between negative mood and sexual behavior among men who have sex with men (MSM) within the context of methamphetamine (meth) and human immunodeficiency virus-infection (HIV) (Bancroft et al., 2003a,b; Semple et al., 2005a,b; Semple et al., 2006b,c; Shoptaw et al., 2003) , little research compares the independent and combined contextual (i.e. moderating) effects of METH and HIV on negative mood and sexual behavior among MSM. This is unfortunate, since understanding mood states and sexual practices of MSM within these independent and combined contexts, and estimating the effect of these contexts, have important implications for HIV prevention and public health.
It has been well established that MSM who use meth engage in sexual practices at an increased rate, duration, and risk compared to when meth is not used (Halkitis et al., 2005a,b; Semple et al., 2005a; Shoptaw et al, 2006) . Likewise, it has been reported that a substantial proportion of HIV-positive individuals continue to engage in sexual risk behavior for at least a year after diagnosis (Gorbach et al., 2006; Kalichman et al., 1997) and that the frequency of sexual risk behavior among those HIV-positive is greater than HIV-negative MSM (Halkitis et al., 2005c) .
Negative mood states, particularly depression have also been demonstrated to be highly prevalent among users of methamphetamine (Peck et al., 2005) and HIV-infected individuals (Dew et al., 1997) . However, research examining the link between negative mood and sexual behavior has revealed inconsistent findings. A meta-analysis by Crepaz and Marks (2001) reported a "null relationship" after review of 25 studies in which the relationship between negative mood and sexual risk behavior was assessed. This finding may be a result of differential effects of negative mood on sexual behavior in which, for some, negative mood will reduce, and for others will increase sexual risk behavior (Bancroft et al., 2003b) . Furthermore, it is believed that among MSM the link between mood and sexual behavior is more complex than it is for heterosexual men (Bancroft et al., 2003a) . Contributing to this complexity are increases in the rates of HIV-infection (CDC, 2003 , CDC, 2005 and meth use (CDC, 2007) among MSM. Thus, it is apparent that when examining the relationship between negative mood and sexual risk behavior it is imperative to also examine the contextual effects of METH and HIV status on this relationship. Contextual effects can be viewed as a third variable and are often denoted as a moderating variable (i.e., METH, HIV). Moderating variables can strengthen or weaken the effect observed between two factors (i.e. negative mood, sexual behavior). Examination of potential moderators is important in that, if identified, they suggest the possibility that different causal mechanisms are in operation in distinct subpopulations (Kraemer et al., 2001 ).
Unfortunately, research to date has primarily examined the METH/HIV context relevant to mood and sexual behavior without inclusion of comparison or control groups. In addition, a majority of the research has focused on comorbid METH and HIV but has not explored the moderating effect of METH or HIV. Thus, the purpose of this study was to address these limitations in the current literature by examining both mood states and sexual behavior among non-monogamous MSM concordant and discordant for HIV-infection and meth dependence and exploring the moderating effects of meth dependence and HIV-status on the relationship between mood and sexual risk behavior. We hypothesized that participants in the METH+/HIV+ group would report greater frequency of negative mood states and sexual risk behavior (i.e. lower condom use) compared to comparison participants (i.e. METH−/ HIV−). We also hypothesized that a significant negative association between negative mood and sexual risk behavior would be detected, and that this association would be moderated by METH and/or HIV status.
Methods

Participants
Participants were volunteers evaluated at the HIV Neurobehavioral Research Center (HNRC) at the University of California in San Diego as part of a cohort study focused on central nervous system effects of HIV and methamphetamine. The current study comprised 175 sexually active non-monogamous men who have sex with men (MSM). In this study, men were classified as non-monogamous if they stated they had "no current partner" at time of assessment. Monogamous MSM were excluded because unsafe sexual behavior within a monogamous relationship can be considered less risky than in non-monogamous relationships (McKusick et al., 1990) . Participants were further classified into one of the following four groups: Methamphetamine dependent/HIV seropositive (METH+/HIV+; n=71); Methamphetamine dependent/HIV seronegative (METH+/HIV−; n=20); Methamphetamine non-users/HIV seropositive (METH−/HIV+; n=64); and Methamphetamine non-users/HIV seronegative (HIV−/METH−; n = 20).
HIV serological status was determined by enzyme linked immunosorbent assays (ELISA) plus a confirmatory test. METH+ participants met dependence criteria in their lifetime and abuse criteria within the previous 18 months, as determined by the Structured Clinical Interview for the Diagnostic and Statistical Manual of Mental Disorders Version IV (SCID). However, participants were not actively using other substances, with the exception of cannabis and alcohol. Potential participants were excluded if they met lifetime dependence criteria for other drugs, unless the dependence was judged to be remote (greater than 5 years ago) and episodic in nature by a doctoral level clinician. Alcohol dependence within the last year was also an exclusion criterion. Participants with a history of methamphetamine dependence were primarily recruited from residential drug treatment programs in the San Diego area, while those participants without a history of methamphetamine abuse were recruited from the larger San Diego community through the use of flyers and appearances at community events. All participants gave written consent prior to enrollment and all procedures were approved by the Human Research Protection Program of the University of California, San Diego and San Diego State University.
Measures
2.2.1 Background characteristics-Data were collected on the participants' age, ethnicity, education and partner preference. Age and education were coded in years. Ethnicity was coded as 0 (ethnic minority) or 1 (Caucasian) and partner preference was coded as 0 (males only) or 1 (both males and females). In addition, lifetime occurrence of mood (i.e. Major Depression, Bipolar) and substance abuse (i.e. cannabis, alcohol, cocaine, etc.) disorders was ascertained utilizing the SCID-IV. Further information was gathered regarding age at first use and years of cumulative use of methamphetamine, as well as HIV RNA plasma copies among HIV seropositive groups.
2.2.2
Sexual behavior questionnaire-Sexual behavior was assessed through an HNRC-developed self-report measure covering the preceding year. Information was gathered with regard to age at first intercourse, number of different sex partners and number of injection drug user (IDU) sex partners. Age at time of first intercourse was coded in years for both male and female partners. However, when two different ages were given for first intercourse, the younger of the two ages was used. In addition, participants were asked to indicate the percentage of time that they used a condom as well as engaged in mutual masturbation, oral, vaginal, anal (receptive & insertive) and/or intoxicated sex. Responses were recorded on a 6-item, Likert-type scale with a value of 0 = 0%, 1 = 1-5%, 2 = 6-25%, 3 = 26-50%, 4 = 51-75% and 5 = 76-100%.
Mood questionnaires-Current mood was assessed utilizing the Beck Depression
Inventory-I (BDI-I) (Beck, 1972) and the Profile of Moods States (POMS) (McNair et al., 1971) questionnaires. The BDI-I is a twenty-one question multiple choice self-report inventory asking participants how they have felt on average in the last week. It is composed of items relating to depression symptoms such as hopelessness and irritability, cognitions such as guilt or feelings of being punished, as well as physical symptoms such as fatigue, weight loss, and lack of interest in sex. Scores for the BDI-I range from 0-63 with greater scores indicative of more severe depression.
The POMS is a self-report questionnaire measuring mood states over the past 7 days. The measure consists of 65 adjectives (such as 'hopeless', 'annoyed', 'sluggish') or short phrases ('sorry for things done', 'ready to fight'), which the participant rates on a five-point Likerttype scale (0 = not at all, 1 = a little, 2 = moderately, 3 = quite a bit, 4 = extremely). Utilizing scoring guidelines (McNair et al., 1971) , 6 subscales were calculated that included depression-dejection, anger-hostility, tension-anxiety, fatigue-inertia, vigor-activity and confusion-bewilderment. Each subscale was interpreted utilizing each participant's raw score. Raw scores for depression-dejection, anger-hostility, tension-anxiety, fatigue-inertia, vigor-activity and confusion-bewilderment subscales ranged from 0-60, 0-48, 0-36, 0-28, 0-32 and 0-28, respectively. A Total Mood Disturbance (TMD) score was calculated by adding the raw scores from depression-dejection, anger-hostility, tension-anxiety, fatigueinertia and confusion-bewilderment and then subtracting the vigor-activity score, which resulted in a value between −32 and 200, with higher scores indicative of people with less stable mood profiles.
Statistical analysis
All statistical tests and procedures were conducted using SPSS 10.0 (SPSS, 2000) . Analysis of variance (ANOVA) was conducted to determine mean differences in mood states and sexual behavior between participants concordant and discordant for METH and HIV. In addition, pairwise comparisons utilizing a Tukey adjustment for multiple tests were conducted to examine post hoc differences between specific groups. Effect sizes were also calculated utilizing the Hedges' ĝ bias-corrected method (Hedges and Olkin, 1985) to examine potential clinically significant differences between each group and controls while taking into account differences in sample sizes. We also conducted Pearson's correlations between lifetime Major Depression and Bipolar disorder diagnosis and each of the sexual behaviors to examine the influence of stable states of mood rather than recent states measured using the BDI and POMS. Finally, to assess the contextual effects of METH and HIV on the association between negative mood and condom use, a moderator analysis using a hierarchical multiple linear regression was run for METH and HIV status according to Barron and Kenny's approach (Baron and Kenny, 1986) for establishing moderation. Prior to running each analysis, all predictors (i.e., mood scales) were centered and the moderator variables (METH or HIV) contrast coded to reduce problems resulting from multicollinearity (Kraemer and Blasey, 2004) . In addition, interaction terms were created by multiplying METH or HIV status by the centered mood scales. The centered scale and METH or HIV status as well as the new interaction term were entered as independent variables into a hierarchical multiple regression equation. Moderation was considered present if the interaction term was found to be statistically significant (p < .05).
Results
Participant characteristics
Participant characteristics are summarized in Table 1 . All four groups were similar in regard to age, ethnicity, education and partner preference. Groups also had similar frequencies of lifetime Major Depression (MDD) and Bipolar (both I and II) Disorder. Methamphetamine dependent groups (METH+) were significantly more likely to have had lifetime cannabis or opioid abuse diagnosis, as well as a lifetime cannabis dependence and remote episodic cocaine dependence. Among METH+ participants, those seronegative (HIV−) reported significantly more cumulative years of methamphetamine use than seropositive (HIV+) participants.
Sexual behavior
Sexual behavior data for the four participant groups are listed in Table 2 . Analysis for condom use [F(3,171) = 4.02; p<.01], intoxicated sex [F(3,171) = 43.84; p<.005] and number of IDU partners [F(3,171) = 6.38; p<.005] showed significant differences between groups. Post-hoc Tukey tests indicated that METH+/HIV+ participants reported greater engagement in intoxicated sex and reported a greater number of IDU partners compared to both METH−/HIV+ and METH−/HIV− participants. Among HIV+ participants, METH+ status was significantly associated with decreased condom use (95% CI 2.3 ± 0.5 vs. 3.5 ± 0.4; p < .005). However, this was not the case among HIV-participants (95% CI 2.7 ± 1.0 vs. 2.6 ± 1.0; p = .737). (Figure 2 ). Table 2 also provides effect size estimates utilizing the Hedges (ĝ) bias-corrected method (with the METH−/HIV− group as the reference group). The METH+/HIV+ (ĝ =.71) and METH+/HIV− (ĝ =.80) groups reported younger sexual débuts compared to the METH−/ HIV− group. Furthermore, receptive anal sex was reported more frequently by the METH+/ HIV+ (ĝ =.63), METH+/HIV− (ĝ =.55) and METH−/HIV+ (ĝ =.51) groups compared to METH−/HIV−. In addition, the METH+/HIV+ group reported greater total number of sexual partners (ĝ =.42) compared to the METH−/HIV− group.
Mood
A significant difference between groups was found for BDI depressed mood [F(3,171) = 4.51; p<.005] as well as the POMS confusion-bewilderment [F(3,171) = 3.12; p<.05] (Table  3) . Post hoc Tukey tests indicated that the METH+/HIV+ group reported significantly higher depression and confusion-bewilderment scores than those in the METH−/HIV− group. Group differences related to other mood states measured by the POMS did not reach statistical significance. However, examination of the effect size estimates indicated moderate differences between the METH+/HIV+ group (ĝ =.62) and the METH−/HIV− group with regard to reported tension-anxiety. In addition, METH+/HIV+ (ĝ =.55) and METH−/HIV+ (ĝ =.52) groups reported greater fatigue-inertia than the METH−/HIV− group. Furthermore, METH+/HIV+ (ĝ =.63) and METH+/HIV− (ĝ =.56) groups had greater TMD scores than the METH−/HIV− group.
Major Depression, Bipolar Disorder, and Sexual Behavior
Correlations examining the association between lifetime Major Depression and Bipolar disorders for each of the sexual behaviors within each group revealed significant associations within the HIV+ groups but not the METH+/HIV− or METH−/HIV− groups. Specifically, within the METH+/HIV+ group a significant association between lifetime Major Depression and number of sexual partners (r = 0.28, p = 0.02) was observed as well as associations between vaginal sex and Major Depression (r = −0.32, p = 0.01) and Bipolar disorder (r = 0.27, p = 0.03). Among the METH−/HIV+ group, lifetime Major Depression was associated with oral sex (r = 0.26, p = 0.04). However, applying a corrected significance cut-off (p < 0.005) for multiple testing resulted in no significant associations. Table 4 provides results of the univariate regression analysis between all mood scales and condom use as well as a moderator analysis for all mood scales with METH or HIV as the potential moderator. Significant unadjusted relationships were found between all mood scales and condom use. When adjusting each model for METH or HIV-status, significant independent main effects for mood on condom use were found for tension-anxiety (METH: t = −2.67, df = 172, p = .008; HIV: t = −3.15, df = 172, p = .002), vigor-activity (METH:t = 2.80, df = 172, p = .006; HIV: t = 3.03, df = 172, p = .003), fatigue-inertia (METH: t = −2.38, df = 172, p = .019; HIV: t = −2.62, df = 172, p = .010) and TMD (METH: t = −2.56, df = 172, p = .011; HIV: t = −3.01, df = 172, p = .003), whereas BDI depression (t = −2.22, df = 172, p = .028) and confusion-bewilderment (t = −2.30, df = 172, p = .023) main effects remained significant only in the context of HIV. In addition, METH status but not HIV status had significant main effects on condom use regardless of which mood scale was in the model. However, interaction effects between METH and mood or HIV and mood were not observed for condom use; thus, neither METH nor HIV was found to moderate the relationship between negative mood and condom use (Table 4; Step 2, c).
Negative mood and condom use
Discussion
To our knowledge, this is the first study to present both mood and sexual behavior profiles of individuals with and without METH dependence and/or HIV infection as well as, explore how the contexts of METH and HIV interact with mood to affect sexual behavior. Although our results suggest many differences in mood and sexual behavior across the four groups examined, we will focus our discussion on statistically significant findings in which we found the independent and combined contexts of METH and HIV play an influential role in negative mood states as well as sexual behavior patterns among non-monogamous MSM. We also found a significant negative association between negative mood states and condom use. However, neither the METH nor the HIV context was found to have a moderating effect on the association between negative mood and condom use.
In terms of sexual behavior, participants in the METH+/HIV+ group reported that 6-25% of their sexual encounters included receptive anal and/or insertive anal sex and 51-75% of encounters included oral sex. Compared to recent reports of METH+/HIV+ MSM sexual practices (Halkitis et al., 2005c; Semple et al., 2006c) , these rates of sexual behavior are not uncharacteristically high. However, upon examination of condom use frequencies among METH+/HIV+ participants, it is clear that these rates of sexual behavior could be of substantial concern in relation to the spread of HIV and other sexual transmitted infections.
Approximately 75% or more of sex among METH+/HIV+ participants was unprotected. Interestingly, the METH−/HIV+ group reported significantly greater use of condoms. Thus, it appears that among those in HIV+ groups, METH use is a critical factor in the frequency of condom use: among METH+ individuals, frequency of condom use is 6-25% and among METH− individuals it is at 51-75%. However, recent work (Semple et al., 2006c) found that although unprotected sex among METH+/HIV+ individuals was widespread, fewer unprotected sex acts were performed with HIV− and unknown partners compared to HIV+ partners. This said, the current study examined non-monogamous MSM only, and thus, although we did not capture this information specifically, the potential for sex with HIV− and unknown partners may be greater. However, even if all of the HIV+ participants in this study had sex with seroconcordant partners, this still may contribute to an increased risk of reinfection or superinfection with HIV variants as well as transmission of other sexually transmitted infections (STIs). Thus, interventions to address condom use and potentially other protective behaviors among HIV-infected MSM METH users are warranted.
The METH+/HIV+ group not only had a greater likelihood of unprotected sex but also reported more than twice the number of partners in the previous year than the other groups. Previous studies (Halkitis et al., 2005c; Semple et al., 2006c) have attributed greater number of partners to METH use, which is known to increase sexual arousal and thus sexual partner seeking. However, in this study, although participants in both METH+ groups reported much higher rates of sex while intoxicated than did the METH-groups, only the METH+/ HIV+ group reported a significantly greater number of partners than the METH− groups. In fact, the METH−/HIV+ group reported a higher, albeit not significant, number of partners than the METH+/HIV− group.
In addition to unprotected sex and number of partners, injection drug use and sexual encounters with IDUs can increase risk for reinfection and transmission of HIV and other STIs. In this study, the METH+/HIV+ group, and to a lesser extent the METH+/HIV− group, reported greater number of IDU partners in the past year than the METH− groups. Although this finding is not surprising given the likely close proximity of IDU behavior to METH use behavior, it supports a further need for prevention efforts among IDUs and their partners.
In terms of mood, specifically depressed mood, many studies have reported higher rates among METH+ (Peck et al., 2005; Semple et al., 2005b) and HIV+ (Dew et al., 1997; Evans et al., 1999) individuals. In this study, levels of depression based on established criteria for the BDI (American Psychiatric Association. Task Force for the Handbook of Psychiatric Measures & Rush, 2000) , across all groups fell within the range of mild symptomatology, except among the METH−/HIV− group, which was classified as minimal. Yet, we observed that participants in the METH+/HIV+ group reported depression scores that were greater than those in either of the single-risk groups. The METH+ only and HIV+ only groups had similarly elevated depression scores, suggesting an additive effect of the combined risk factors on mood disturbance.
In addition to depression, we also found that the METH+/HIV+ group reported significantly more confusion-bewilderment than the control group. Confusion-bewilderment may be indicative of cognitive difficulties as a result of METH dependence and/or the known central nervous system consequences of HIV-infection. This is supported by recent work (Rippeth et al., 2004 ) with a similar sample of MSM concordant and discordant for METH and HIV that identified a monotonic relationship between number of risk factors and cognitive impairment as determined by detailed neuropsychological assessment.
A relationship between mood and sexual risk behavior, although inconsistent in the literature, was found in this study between all measured mood scales and condom use. After adjusting for METH or HIV-status, significant main effects of tension-activity, vigoractivity, fatigue-inertia and TMD were found for condom use within the context of both METH and HIV, whereas main effects of depression and confusion-bewilderment were only significant within the context of HIV. This supports the notion that a relationship does exist between mood and sexual risk behavior and that this relationship is potentially context dependent. However, results from the moderator analysis do not suggest a moderating effect of either METH or HIV on the relationship between mood and condom use. This finding is perhaps related to our relatively small sample and homogeneity on the mood scales in which detection of a moderating effect is weakened as a result of not having a full range of values for the independent variables (i.e. mood scales) (Bennett, 2000; Aguinis, 2004) . Thus, larger and more heterogeneous samples are required to address the moderating effects of these contexts further.
There are several limitations that must be considered. First, the study is cross-sectional and thus temporal order of the relationships examined cannot be established. For example, it is possible that a subset of the METH using population who has a propensity for risk behaviors through some mechanism not measured in this study is the subset that ends up contracting HIV, and therefore their risky sex profiles obtained in this study reflect longstanding characteristics. Certainly, METH and HIV status were determined prior to the current mood assessment; thus, the temporal order of the variables is not completely unknown. Nevertheless, mood that was assessed, although prefaced in the "past 7 days", may actually represent a longstanding mood state pre-dating the participants' current METH and/or HIV status. Second, sample size for each of the four groups was relatively small and therefore the study may lack sufficient power to detect effects that otherwise are present, thus having a greater probability of Type II errors. In addition, the measure utilized to capture sexual behavior asked respondents to select an answer within a range of frequencies and thus the estimates of the frequencies of sexual behavior are imprecise and introduce statistical "noise." Finally, we were unable to link condom use to specific sexual practices and/or to specific partner types. Thus, it is unknown to what extent unprotected sex within this study occurred within a specific sexual practice and with whom this sexual practice was performed. Therefore, these results are preliminary and require replication in prospective investigations.
In summary, the present findings suggest that mood and sexual behavior of nonmonogamous MSM differ depending on the context in which they are examined. As hypothesized, participants in the METH+/HIV+ group reported significantly greater negative mood and sexual risk behavior when compared to controls. Further, this study suggests a complex relationship between negative mood and condom use in the context of HIV and METH. Although a consistent relationship between negative mood and condom use was found, of potentially greater importance is that METH and to a lesser extent HIVstatus, potentially modifies these negative mood effects on condom use. Thus, our data support the development of new and refinement of existing sexual risk reduction interventions among non-monogamous MSM that incorporate multi-faceted approaches, including both substance abuse and mental health treatment. 
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